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Abstract: 

PURPOSE: To provide new 4-(N-acrylcarbamoylalkylthio)phenolic compound useful as 
a color-developing agent suitable for heat-sensitive recording material for high-density 
and high-speed recording use having high sensitivity and high performance. 
CONSTITUTION: A compound of formula I (R is 1-17C alkylene; Rl is H, lower alkyl or 
phenyl; Q is H, CI, lower alkyl or lower alkyloxy*), e.g. 4-[N-(3- 
methylphenyl)carbamoylmethylthio]phenol. The compound can be produced by reacting 
4-mercaptophenol of formula II with an N-arylcarbamoylalkyl halogenide of formula III 
(X is Br or CI) in the presence of an OH-generating agent (e.g. NaOH) in a solvent (e.g. 
ether). The compound of formula I is used as an electron-accepting compound and 
reacted by contacting with a colorless or faintly colored electron-donative dye precursor 
under heating to obtain a heat-sensitive recording layer. 
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[Title of the Invention] 

4- (N-arylcarbamoylalkylthio) phenol-based compound and 
the rmo sensitive recording material produced by using the 
same 

[Abstract] 

[Constitution] A 4- (N-arylcarbamoylalkylthio) phenol- 
based compound represented by the following formulae 1 to 
3: 



[Formula 1] 




[Formula 3] 




[Effect] The above-mentioned compound is useful as a 
color developer in particular, and a thermosensitive 
recording material using the same as a color developer is 
suitable for high-density and high-speed recording having 
high sensitivity and high performance. 

[Scope of Claims for a Patent] 

[Claim 1] A 4- (N-arylcarbamoylalkylthio) phenol-based 
compound represented by the following formula 1: 

[Formula 1] 



1 



HO 



~<o>- 




wherein R represents an alkylene group having 1 to 17 
carbon atoms; R' represents a hydrogen atom, a lower 
alkyl group or a phenyl group; and Q represents a 
hydrogen atom, a chlorine atom, a lower alkyl group or a 
lower alkyloxy group, 

[Claim 2] A 4- (N-arylcarbamoylalkylthio) phenol-based 
compound represented by the following formula 2: 

[Formula 2] 



wherein R represents an alkylene group having 1 to 17 
carbon atoms. 

[Claim 3] A 4- (N-arylcarbamoylalkylthio) phenol-based 
compound represented by the following formula 3: 

[Formula 3] 



wherein R represents an alkylene group having 1 to 17 
carbon atoms. 

[Claim 4] A thermosensitive recording material 
comprising a colorless or light colored electron-donative 
dye precursor and an electron accepting compound which 
colors the dye precursor by reacting in contact with the 
electron-donative dye precursor at heating, wherein the 
electron accepting compound is a 4- (N- 

ar.ylcarbamoylalkylthio) phenol-based compound according to 
claim 1. 

[Claim 5] A thermosensitive recording material 
comprising a colorless or light colored electron-donative 
dye precursor and an electron accepting compound which 
colors the dye precursor by reacting in contact with the 
electron-donative dye precursor at heating, wherein the 
electron accepting compound is a 4- (N- 

arylcarbamoylalkylthio) phenol-based compound according to 



HO 





2 



claim 2 . 

[Claim 6] A thermosensitive recording material 
comprising a colorless or light colored electron-donative 
dye precursor and an electron accepting compound which 
colors the dye precursor by reacting in contact with the 
electron-donative dye precursor at heating, wherein the 
electron accepting compound is a 4- (N- 

arylcarbamoylalkylthio) phenol-based compound according to 
claim 3. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] 

The present invention relates to a 4- (N- 
arylcarbamoylalkylthio) phenol-based compound and a 
thermosensitive recording material for designing high 
sensitivity and high performance by using the same as an 
electron accepting compound. 
[0002] 
[Prior Art] 

A thermosensitive recording material is a recording 
material in which a so-called thermosensitive coloring 
recording layer which colors by heating is formed on the 
surface of a support such as a paper or the like. 
Heating and printing are carried out by a thermal printer 
and the like having a built-in thermal head, and it is 
widely used in a computer, a facsimile, a calculator and 
the like. 
[0003] 

Wherein the thermosensitive coloring layer contains 
a colorless or light colored electron-donative dye 
precursor (hereinafter, referred to as a color coupler) 
and an electron accepting compound (hereinafter, referred 
to as a color developer) which colors said color coupler 
by accepting electron from the color coupler, and if 
necessary, an auxiliary agent. It is obtained by 
dispersing these into an aqueous solution of a binder 
such as a poly (vinyl alcohol) or the like in a fine 
particle, and coating and drying the obtained coating 
liquid on the surface of a support such as a paper or the 
like. In such thermosensitive coloring layer, the fine 
particles of the color coupler, color developer and 
auxiliary agent are mutually separated by a binder and 
retained on the surface of the support. When it is 
heated, however, at least one of the fine particles of 
the color coupler, color developer and auxiliary agent 
are melted to bring the color coupler in contact with the 
color developer, and the color coupler colors by 
migrating electron from the color coupler to the color 
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developer to obtain a recording image. 
[0004] 

The color coupler which constitutes the 
thermosensitive coloring layer includes a triarylmethane- 
based compound, a diphenylmethane-based compound, a 
f luoran-based compound, a thiazine-based compound, a 
spiropyran-based compound and the like. Specifically, 
for example, it is described in JP-A-55-27253 and the 
like. Among these, the color coupler comprising a 
triarylmethane-based compound (for example, Crystal 
Violet lactone) and the f luoran-based compound is 
preferable because fog is little and a high coloring 
concentration is provided, and in particular, the 
f luoran-based compound represented by the following 
formula 4 is preferable. 
[0005] 

[Formula 4] 




wherein R 1 and R 2 each represent an alkyl group, R 3 
represents a hydrogen atom or an alkyl group, R 4 
represents an aryl group, and R 5 represents a hydrogen 
atom, an alkyl group or a halogen atom. 
[000 6] 

Further, the color developer is a main portion 
which constitutes the thermosensitive coloring recording 
layer together with the color coupler, and controls the 
practicality of the thermosensitive recording material, 
but the color developer which has been conventionally and 
often used in practice is a phenol derivative, and the 
typical example includes compounds represented by the 
formulae 5 to 9: 
[0007] 

[Formula 5] 



wherein Z represents a divalent group such as S, O, S0 2 , 
S 2 , alkylene or the like; and R 6 and R 7 each represent 
hydrogen or an alkyl group: 



4 



[0008] 
[Formula 6] 

HO-^^COOR 1 

wherein R 8 represents a benzyl group or an alkyl group: 
[0009] 

[Formula 7] 



HO- 




,CO0R» 



COOR 10 

wherein R 9 and R 10 each represent an alkyl group: 
[0010] 

[Formula 8] 

OH 
R 51 

wherein R 11 represents a hydrogen atom, -CH 3 or -OH; and 
R 12 represents an alkyl group or an aralkyl group: and 
[0011] 

[Formula 9] 



wherein R 13 represents an alkylene group having 1 to 5 

ether bondings. 

[0012] 

[Problems to be Solved by the Invention] 

In accordance with a recent requirement to make a 
thermosensitive recording printer be high speed and high 
density, the development of a thermosensitive recording 
material has been strongly desired to be able to apply to 
this. Further, since the thermosensitive recording 
printer has been widely used, it is desired that the 
water resistance, heat resistance and oil resistance of a 
recording image obtained by the printer are improved. 
[0013] 

However, it is difficult to satisfy all of these 
requirements by the thermosensitive recording material 
which is often used and produced by using a color 
developer represented by the formulae 5 to 9. For 
example, 2 , 2-bis ( 4-hyroxyphenyl ) propane represented by 
the formula 5 is a widely used color developer because it 
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provides a clear and practically stable thermally colored 
image, and further quality is stable, low price, and 
easily available and the like. However, since its 
melting point is high as 156 to 158°C, the 
thermos ens itive recording material using the same is low 
thermal sensitivity, and inadequate for the performance 
as high speed recording. Further, benzyl 4- 
hydroxybenzoate represented by the formula 6 has a 
melting point of 111°C and thermal sensitivity enough for 
a color developer for high-speed recording and is widely 
used. However, the thermosensitive recording material 
using this has the insufficient stability in lapse of 
time of a thermally colored image. 
[0014] 

As mentioned above, the capability of known color 
developers is not always sufficient as a thermosensitive 
recording material having high sensitive and high 
performance, and many problems to be solved remain yet, 
therefore it has been strongly desired that a novel color 
developer is cultivated and dissolves these various 
problems . 
[0015] 

Under these circumstances, it is an object of the 
present invention to provide a novel compound which can 
be used as a color developer, and a high sensitive and 
high performance thermosensitive recording material using 
the same as a color developer. 
[0016] 

[Means for Solving the Problems] 

The present inventors have repeatedly studied 
various compounds for searching a color developer 
suitable for a high sensitive and high performance 
thermosensitive recording material in order to attain the 
above-described object, and as a result, have found a 4- 
(N-arylcarbamoylalkylthio) phenol-based compound which is 
a novel color developer, and completed the present 
invention. 
[0017] 

The 4- (N-arylcarbamoylalkylthio) phenol-based 
compound of the present invention is characterized by 
being represented by the following formula 10, 11 or 12: 
[0018] 

[Formula 10] 




wherein R represents an alkylene group having 1 to 17 
carbon atoms; R' represents a hydrogen atom, a lower 
alkyl group or a phenyl group; and ^-represents a 
hydrogen atom, a chlorine atom, a lower alkyl group or a 
lower alkyloxy group:. 
[0019] 

[Formula 11] 

O H 




wherein R represents an alkylene group having 1 to 17 

carbon atoms: or 

[0020] 

[Formula 12] 




wherein R represents an alkylene group having 1 to 17 

carbon atoms . 

[0021] 

Further, the thermosensitive recording material 
according to the present invention is characterized in a 
thermosensitive recording material comprising a colorless 
or light colored electron-donative dye precursor and an 
electron accepting compound which colors the dye 
precursor by reacting in contact with the electron- 
donative dye precursor at heating, wherein the electron 
accepting compound is a 4- (N- 

ar y 1 carbamoyl alky lthio) phenol -based compound represented 

by the above formulae 10, 11 and 12. 

[0022] 

The 4- (N-arylcarbamoylalkylthio) phenol-based 
compound represented by the formulae 10, 11 and 12 is 
useful as a color developer in particular, and the 
thermosensitive recording material using this as a color 
developer becomes a high sensitive and high performance 



thermosensitive recording material. In such compound, 
the thermal sensitivity as a color developer can be 
appropriately changed by selecting the kind of R, R' and 
Q, and further various properties such as the stability 
in lapse of time of a thermally colored image, oil 
resistance, water resistance and the like of a recording 
image can be improved. 
[0023] 

Hereat, the typical examples of an atomic group 
represented by [-R-CO-] of the formulae 10 to 12 are 
indicated in the following formulae 13 to 22. 
[0024] 

[Formula 13] 

-ch s -co- 

[0025] 

[Formula 14] 

-CH*CH a -C0- 

[0026] 

[Formula 15] 

-CHtCH,CHt-CO- 

[0027] 

[Formula 16] 

-CH B CH-C0- 
CH, 

[0028] 

[Formula 17] 

-CHCHt-CO- 
CH» 

[0029] 

[Formula 18] 

-CH-CO- 
CiHs 

[0030] 

[Formula 19] 

-CHt(CH a ) 4 -CO- 

[0031] 

[Formula 20] 
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-CH-CO- 
CH t (CH«>*-CH* 



[0032] 

[Formula 21] 



-CFT t (CH,> B -CO- 



[0033] 

[Formula 22] 



-CH(CH*),«~CO~ 
CHiCCH^CB. 



[0034] 



Further, the typical examples of an atomic group 
represented by [-NH-Ph-Q] of the formula 10 are indicated 
as follow. 
[0035] 

[Formula 23] 




[0036] 

[Formula 24] 




[0037] 

[Formula 25] 




[0038] 

[Formula 2 6] 




[0039] 

[Formula 27] 




[0040] 

[Formula 28] 



[0041] 

[Formula 29] 




[0042] 

Namely, in the 4- (N-arylcarbamoylalkylthio) phenol- 
based compound represented by the formula 10, there exist 
many compounds having different structures according to a 
combination of, for example, an atomic group represented 
by the above-mentioned formulae 13 to 22 and for example, 
an atomic group represented by the above-mentioned 
formulae 23 to 29. The structural formulae and melting 
points of the typical compounds are shown in Table 1 to 
Table 3. 
[0043] 



10 



[Table 1] 



IN U-ULD fc: L 


CI "H v nr , i"n 1 ~f~ s~\ vm 1 1 1 -> 


Melting 
point (°C) 


1 

1 


H0 ^^)~ S CH * C0NH ~(o) 


148 to 149 


2 


HO-^o)-SCH t C0NH-^^ 

CH, 


134 to 135 


3 


HO-^^-SCHtCONH-^^ 

CH» 


95 to 96 


4 


HO ~(o}-S CHjCONH-^^ 


127 to 128 


5 


OCH* 


123 to 125 


6 




109 to 111 


7 


oca, 


104 to 105 



J 



11 



[0044] 
[Table 2] 



Number 


Structural formula 


Melting 
point (°C) 


8 


H0 "^)~ SCH2CH2CHlC0NH ~^) 


135 to 136 


9 


HO-^y-SCH^HC0NH-{^5) 


112 to 113 


10 


HO-/oySGH.CHCONH-/o^ 

CH, / 
C£ 


lUb to 110 


11 


HO-^o)~SCCHi) 5 C ONH-^O^ 


125 to 126 


12 


HO -^o)-S - ^HCONH-^^ 

CHa CHaCHjCHa 


99. to 101 



[0045] 
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[Table 3] 



Number 



Structural formula 



Melting point 
(°C) 



13 



14 



15 



16 



0 

II 



0 
II 



HO-©- 



SCH*C-N 





CHsCHftCHtCH* 



109 to 110.5 



108.5 to 
109.5 



200 to 202 



182 to 184 



[0046] 

The typical structures and melting points of the 4- 
(N-naphthylcarbamoylalkylthio) phenol-based compound 
represented by the formula 11 are shown in Table 4. 
[0047] 
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[Table 4] 



Number 



Structural formula 



Melting 
point (°C) 



17 



18 



19 



20 



HO 



H^C^SCH^HCONH 




99 to 102 



HGHO>SCH 2 CH $ C0NH 




109 to 112 



H0-^O)-SCH*CH*CH»C0NH-(O 




143 to 144 




201 to 203 



[0048] 

Further, the typical structures and melting points 
of the 4- (N, N-diphenylenecarbamoylalkylthio) phenol-based 
compound represented by the formula 12 are shown in Table 
5. 

[0049] 
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[Table 5] 



Number 



Structural formula 



Melting 
point (°C) 



21 



171 to 173 



22 



9 

CH»CHCH3 




133 to 136 



[0050] ~ — ^ — 

The novel compound represented by the formulae 10 
to 12 can be synthesized by various methods, and the 
method A, the method B and the method C described as 
follow provide good result in particular. The respective 
methods will be illustrated below using the synthesis of 
4- (N-phenylcarbamoylalkylthio) phenol-based compound as an 
example . 

[0051] 

(Method A) : The method is a method of reacting, for 
example, 4-mercaptophenol and N-arylcarbamoylalkyl 
halogenide in the presence of a base, and can be 
represented by the reaction formula such as the formula 
(a) shown in Table 6. As the reaction solvent, various 
alcohols and ethers are appropriate, and as an OH 
generating agent, NaOH, KOH and the like are appropriate. 
[0052] 

(Method B) : The method is a method of condensing a 4- 
hydroxyphenylthioalkylcarboxylic acid derivative and an 
arylamine, and can be represented by the reaction formula 
such as the formula (b) shown in Table 6. The reaction 
condition differs depending on the kind of an eliminating 
group L in the method, and the reaction is easy when L is 
a halogen atom. 
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[0053] 

(Method C) : The method is a method of reacting 4- 
mercaptophenol and a, p-unsaturated carboxylic acid N- 
arylamide, and a base is effective as a catalyst. The 
method can be represented by the reaction formula such as 
the formula (c) shown in Table 6. As the a, p-unsaturated 
carboxylic acid used in the method, acrylic acid, 
methacrylic acid, crotonic acid, and the like are easily 
available. Namely, the method C is effective as a 
synthetic method using these unsaturated acids. 

[0054] 
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[Table 6] 



Formula (a) 


Q 

HO-^^S~R-C0NH-^Q^ +H S 0+X- 

(wherein X represents CI or Br.) 


Formula (b) 


Q 

— ♦ HQ-^O^S-R-C0TO-/QV +LH 

<3 

(provided that L is an eliminating group, and 
for example, represents a halogen atom, OCH 3 , OH 
or the like.) 


Formula (c) 


HO^O^-SH + CH=C-CONH~^Qi 
^ R" R" X} 

< : B) /T\ / — v 

' — * H >2/~ s ~ ? H ~^ H_C0NH ~\S)C 

(provided that B represents a base catalyst, and 
R 14 and R 15 each represent a hydrogen atom or a 
lower alkyl group.) 



[0055] 



Further, the thermosensitive recording material 
according to the present invention uses the 4- (N- 
arylcarbamoylalkylthio) phenol-based compound as a color 
developer . 
[0056] 

On the other hand, the color coupler used for the 
thermosensitive recording material according to the 
present invention is not specifically limited, and a 
triarylmethane-based compound, a diarylmethane-based 
compound, a f luoran-based compound, a thiazine-based 
compound, a spiropyran-based compound and the like can be 
mentioned. Among these, a triarylmethane-based compound 
and the f luoran-based compound represented by the above- 
mentioned formula A is most suitable, and the specific 
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examples are shown as follow: . 
Crystal Violet lactone; 
Malachite Green lactone; 

3-N, N-die thyl amino- 6-methyl-7-anilinof luoran; 

3- (N-methyl-N-cyclohexyl) amino-6-methyl-7- 
anilinof luoran; 

3-N, N-dibutylamino-6-chloro-7- 
orthochloroanilinof luoran; 

3-N, N-diethylamino-7- (N-methylanilino) f luoran; 

3-N, N-dimethylamino-6-methoxyf luoran; 

3-N, N-diethylamino-6-methyl-7- (2, 4- 
dimethylanilino) f luoran; and 

3-piperidino-6-methyl-7-anilinof luoran. 

Further, these leuco dyes can be used alone, or 2 
or more can be used in mixture. 
[0057] 

The thermosensitive recording material of the 
present invention contains the novel color developer and 
the color coupler described above, and realizes the high 
sensitivity and high performance by the novel color 
developer. Another color developer and an auxiliary 
agent such as a sensitizer may be used in combination so 
far as the effect of the present invention is not 
damaged. 
[0058] 

As another color developer which can be used in 
combination, a phenol derivative, for example, the color 
developer indicated by the formulae 5 to 9 are 
preferable, and the specific examples are shown as 
follow: 

2, 2 -bis (4 -hydroxyphenyl) propane; 

Bis (4-hydroxy-2, 5-dimethylphenyl) sulfide; 

Benzyl 4-hydroxybenzoate; 

Ethyl 4-hydroxybenzoate; 

Dimethyl 4-hydroxyphthalate; 

Dibenzyl 4-hydroxyphthalate; 

Benzyl 2, 4-dihydroxybenzoate; 

1, 7-Di (4-hydroxyphenylthio) -3, 5-dioxaheptane ; 
n-butyl bis (4 -hydroxyphenyl) acetate; 
Pentamethylene-bis (m-hydroxyphenyl) ether; and 
2, 2' -methylenebis (4-methyl-6-t-butylphenol) . 

[0059] 

Further, the sensitizer which can be used in the 
thermosensitive recording material of the present 
invention includes fatty acid amides such as stearic acid 
amide and palmitic acid amide, ethylenebisamide, 
polyethylene wax, benzyl terephthalate, benzyl p- 
benzyloxybenzoate, di-p-tolyl carbonate, p- 
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benzylbiphenyl, phenyl-a-naphthyl carbonate and the like 
[0060] 

The thermosensitive recording material of the 
present invention has a thermosensitive recording layer 
formed by adding an appropriate binder to the color 
developer, color coupler, and if necessary, an auxiliary 
agent such as a sensitizer or the like. In order to form 
the thermosensitive recording layer, for example, first, 
one or more novel color developers represented by the 
formulae 10 to 12 are added to the color coupler, and 
further, if necessary, another existing color developer, 
the sensitizer and the like are added, and these agents 
are mixed with an aqueous binder solution having an 
appropriate concentration. Then, the mixture is 
granulated by a grinder such as a ball mill or a sand 
grinder or a suitable emulsifier until the particle 
diameter of the various agents becomes several microns or 
less, and further various additive materials are added 
according to requirement to prepare a coating solution. 
[0061] 

As the binder used in the present invention, a 
polyvinyl alcohol), a modified poly (vinyl alcohol), 
hydroxy methyl cellulose, starches, a styrene-maleic 
anhydride copolymer, a styrene-butadiene copolymer and 
the like can be mentioned. These can be used alone, or 2 
or more can be used in combination. 
[0062] 

Further, as the additive material, additives such 
as kaolin, diatomaceous earth, talc, titanium oxide, 
aluminum hydroxide, barium sulfate and the like, various 
mold release agents, ultraviolet absorbents, lubricants, 
water resistant agents, dispersants, defoaming agents and 
the like are used. 
[0063] 

The kinds and amounts of the color developer, color 
coupler, sensitizer and other various components are 
decided in accordance with properties required and 
recording suitability, and are not specifically limited. 
Usually, 1 to 8 parts by weight of the color developer 
and 1 to 20 parts by weight of a filler per 1 part by 
weight of the color coupler are used. Further, it is 
suitable that the binder is used by 10 to 20% by weight 
among all solid content. Further, the coating solution 
is coated on a paper, various films and the like, and 
dried to obtain the objective thermosensitive recording 
material of the present invention. 
[0064] 
[Examples ] 
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The present invention is illustrated below 
according to Synthetic examples and thermosensitive 
recording material examples. The synthetic examples of 
the 4- (N-arylcarbamoylalkylthio) phenol-based compound 
represented by the formulae 10 to 12 which is effective 
as a novel color developer are shown as Synthetic 
examples, and the examples of the thermosensitive 
recording material which contains the novel color 
developer are shown as thermosensitive recording material 
examples. Further, parts which are described in 
Synthetic examples and thermosensitive recording material 
examples represents parts by weight. 
[0065] 

(Synthetic example 1) Synthesis of 4-[N-(3- 
methylphenyl) carbamoylmethylthio] phenol (compound of No. 
3 in Table 1) 

A solution of 53.6 parts of m-toluidine, 54.6 parts 
of triethylamine and 200 parts of benzene is cooled at 10 
to 15°C, 67.8 parts of chloroacetyl chloride is added 
dropwise at the same temperature requiring 1.5 hours 
while stirring, and the mixture is stirred at 15 to 20°C 
for 1.5 hours. Then, a hydrochloric acid salt of 
triethylamine precipitated is separated by filtration, 
the filtrate is rinsed with water, magnesium sulfate was 
added to the organic layer to be dried, and benzene being 
the solvent was removed to obtain 90 parts of an oily 
product. The oily product was recrystallized with a mix 
solvent of benzene and hexane to obtain 76.3 parts of a 
colorless crystal having a melting point of 91 to 92°C. 
It was confirmed by proton NMR spectrum that the crystal 
was N- ( 3-me thylphenyl ) chloroacetylamide . A solution in 
which 36.7 parts of N- (3-methylphenyl) chloroacetylamide 
was dissolved in 300 parts of methanol was kept at 20°C, 
a solution in which 26.5 parts of 4-mercaptophenol and 
11.8 parts of potassium hydroxide were dissolved in 95 
parts of methanol was added dropwise at the same 
temperature while stirring. After completion of the 
dropwise addition, the solution was gradually raised to 
40°C, and stirred at the temperature for 3 hours. Then, 
the crystal of potassium chloride precipitated was 
separated by filtration, 30 parts of water was added to 
the filtrate, 50 parts of methanol was distilled off 
under reduced pressure and heating to be removed, the 
residual solution was left alone to be cooled, and the 
crystal precipitated was separated by filtration. The 
yield at this time was 23.6 parts. This was 
recrystallized with a mix solvent of methanol and water 
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to obtain a white crystal having a melting point of 95 to 
96°C. It was confirmed by proton NMR spectrum that the 
chemical structure of the crystal was No. 3 in Table 1. 
Further, the synthetic method is a typical example of the 
above-mentioned method A, 
[0066] 

(Synthetic examples 2 to 6) 

The compounds of No. 1, No. 2, No. 4 and No. 5 in 
Table 1 and No. 8 in Table 2 were synthesized in a 
similar method as in Synthetic example 1. These 
compounds showed the melting points as described in Table 
1 and Table 2. 

[0067] 

(Synthetic example 7) Synthesis of 4-[l-(N- 
phenylcarbamoyl) -1-pentylthio] phenol (compound of No. 12 
in Table 2) 

54.8 Parts of potassium a-bromocaproate was 
dissolved in 300 parts of methanol, a solution in which 
25.2 parts of 4-mercaptophenol and 11.2 parts of 
potassium hydroxide were dissolved in 95 parts of 
methanol was added dropwise at about 15°C while stirring, 
and after completion of the dropwise addition, the 
mixture was stirred at 20°C for 3 hours. Then, a diluted 
hydrochloric acid which was prepared from 25 parts of 35% 
hydrochloric acid and 2 50 parts of water was added, 
methanol was distilled off under reduced pressure and 
heating to be removed, and the reaction product was 
extracted with methylene dichloride. The extracted 
solution was dehydrated with magnesium sulfate to be 
dried, and methylene dichloride was distilled off to 
obtain 40 parts of a- ( 4-hydroxyphenylthio) caproic acid. 
A solution of 24 parts of a- ( 4-hydroxyphenylthio) caproic 
acid thus obtained, 10 parts of aniline, 7 parts of 
phosphorous trichloride and 90 parts of toluene was 
stirred by heating at 85 to 90°C for 5 hours, the 
solution was left alone to be cooled and washed 3 times 
with water. The organic layer was dehydrated with 
magnesium sulfate to be dried, and then toluene was 
removed under reduced pressure and heating to obtain 30 
parts of a solid. This was recrystallized with a mix 
solvent of benzene and hexane to obtain a colorless 
crystal having a melting point of 99 to 101°C. It was 
confirmed by proton NMR spectrum that the structure of 
the crystal was No. 12 in Table 2. Further, the 
synthetic method is a typical example of the above- 
mentioned method B. 
[0068] 
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(Synthetic example 8) 

The compound of No. 11 in Table 2 was synthesized 
in a similar method as in Synthetic example 7. The 
compound showed the melting point as described in Table 
2. 

[0069] 

(Synthetic example 9) Synthesis of 4-[2-(N- 
phenylcarbamoyl) -1-propylthio] phenol (compound of No. 9 
in Table 2) 

25.2 Parts of 4-mercaptophenol and 0.5 part of 
potassium tert-butoxide were dissolved in 100 parts of 
dioxane, a solution in which 32.2 parts of methacryloyl 
anilide dissolved in 100 parts of dioxane was added 
dropwise thereto while stirring at 15°C, and after 
completion of the dropwise addition, the mixture was 
stirred at 20°C for 3 hours and at 40°C for 2 hours. 
Then, 0.3 part of acetic acid was added, dioxane was 
removed under reduced pressure and heating, and the solid 
obtained was recrystallized with benzene to obtain 47 
parts of a colorless crystal having a melting point of 
112 to 113°C. It was confirmed by proton NMR spectrum 
that the structure of the crystal was No. 9 in Table 2. 
Further, the synthetic method is a typical example of the 
above-mentioned method C. 
[0070] 

(Synthetic examples 10 to 12) 

The compounds of No. 6 and No . 7 in Table 1 and No. 
10 in Table 2 were synthesized in a similar method as in 
Synthetic example 9. These compounds showed the melting 
points as described in Table 1 and Table 2. 

[0071] 

(Synthetic example 13) Synthesis of 4- (N-methyl-N- 
phenylcarbamoylmethylthio] phenol (compound of No. 13 in 
Table 3) 

It was synthesized using chloroacetyl-N-methyl 
anilide (melting point: 67 to 68°C) in a similar method 
as in Synthetic example 1. The compound showed the 
melting point as described in Table 3. 
[0072] 

(Synthetic example 14) Synthesis of 4- (N-ethyl-N- 
phenylcarbamoylmethylthio] phenol (compound of No. 14 in 
Table 3) 

It was synthesized using chloroacetyl-N-ethyl 
anilide in a similar method as in Synthetic example 1. 
The compound showed the melting point as described in 
Table 3. 
[0073] 
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(Synthetic example 15) Synthesis of 4-(N,N- 
diphenylcarbamoylmethylthio] phenol (compound of No. 15 in 
Table 3) 

It was synthesized using N-chloroacetyl-N, N- 
diphenylamine (melting point: 119 to 120°C) in a similar 
method as in Synthetic example 1. The compound showed 
the melting point as described in Table 3. 
[0074] 

(Synthetic example 16) Synthesis of 4-[l-(N,N- 
diphenylcarbamoyl) -l-pentylthio]phenol (compound of No. 

16 in Table 3) 

It was synthesized using N-2-bromohexanoyl-N, N- 
diphenylamine in a similar method as in Synthetic example 
1. The compound showed the melting point as described in 
Table 3. 
[0075] 

(Synthetic example 17) Synthesis of 4-[2-(N-l- 
naphthylcarbamoyl) -l~propylthio] phenol (compound of No. 

17 in Table 4) 

18.93 Parts of 4-mercaptophenol and 0.8 part of 
potassium tert-butoxide were added in 75 parts of 
dioxane, a solution in which 31.54 parts of methacryloyl- 
1-naphthylamide (melting point: 108 to 111°C) was 
dissolved in 75 par.ts of dioxane was added dropwise at 
15°C thereto while stirring at 15°C, and after completion 
of the dropwise addition, the mixture was stirred at 20°C 
for 3 hours and at 40°C for 2 hours. Then, 0.5 part of 
acetic acid was added, dioxane was removed under reduced 
pressure and heating, and the solid obtained was 
recrystallized twice with methanol to obtain 34 parts of 
a colorless crystal having a melting point of 99 to 
102°C. It was confirmed by proton NMR spectrum that the 
structure of the crystal was No. 17 in Table 4. 
[0076] 

(Synthetic example 18) Synthesis of compound of No. 18 in 
Table 4 

The compound of No. 18 in Table 4 was synthesized 
using acryloyl-l-naphthylamide (melting point: 137 to 
139°C) in pace of methacryloyl-l-naphthylamide in 
Synthetic example 17, in a similar method as in Synthetic 
example 1. 
[0077] 

(Synthetic example 19) Synthesis of compound of No. 19 in 
Table 4 

2 6.5 Parts of 4-mercaptophenol and 11.3 parts of 
potassium hydroxide were dissolved in 80 parts of 
methanol, a solution in which 49.4 parts of 4- 
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chlorobutylyl-l-naphthylamide (melting point: 107 to 
108°C) was dissolved by heating in 150 parts of methanol 
and 100 parts of dioxane was injected thereto while 
stirring, and the mixture was stirred at 55 to 60°C for 8 
hours while flowing nitrogen. Potassium chloride 
precipitated was separated by filtration, methanol was 
distilled off under reduced pressure to be removed, the 
solid obtained was recrystallized twice with methanol to 
obtain 55 parts of a needle-shaped white crystal. It was 
confirmed by proton NMR spectrum that the chemical 
structure of the crystal was No. 19 in Table 4. 
[0078] 

(Synthetic example 20) Synthesis of 4-(N,N- 

diphenylenecarbamoylmethylthio] phenol (compound of No. 21 
in Table 5) 

It was synthesized using N-chloroacetylcarbazole 
(melting point: 104 to 105°C) in a similar method as in 
Synthetic example 1. The compound showed the melting 
point as described in Table 5. 
[0079] 

(Thermosensitive recording material example 1) 

The mixtures of the following prescriptions were 
respectively pulverized by a magnetic ball mill for 2 
days to prepare the solution A, the solution B and the ' 
solution C which were dispersed by pulverization. 
Solution A 

3- (N-methyl-N-cyclohexyl) amino-6-methyl-7- 
anilinof luoran 20 parts 

10% Aqueous solution of poly (vinyl alcohol) 

20 parts 

Water 60 parts 

Solution B 

4- [2- (N-phenylcarbamoyl) -1-propylthio] phenol 
(compound of No. 9 in Table 2) 20 parts 

10% Aqueous solution of poly (vinyl alcohol) 

20 parts 

Water 60 parts 

Solution C 

Zinc stearate 5 parts 

Calcium carbonate 20 parts 

10% Aqueous solution of poly (vinyl alcohol) 

20 parts 

Water 120 parts 

Then, the solution A, the solution B and the 
solution C were mixed at a proportion of 1:3:3 to prepare 
a coating solution for forming the thermosensitive 
coloring layer, and it was coated on the surface of a 
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high quality paper (basis weight: 60 g/m 2 ) so that a dry 
solid content is 7.5 g/m 2 , and dried to obtain the 
thermosensitive recording material example 1 (thermal 
recording paper) . 
[0080] 

(Thermosensitive recording material example 2) 

The thermosensitive recording material example 2 of 
the present invention was obtained in the same manner as 
in the thermosensitive recording material example 1, 
except that 4- [3- (N-phenylcarbamoyl ) -l-propylthio]phenol 
(compound of No. 8 in Table 2) was used instead of 4- [2- 
(N-phenylcarbamoyl) -1-propylthio] phenol used in the 
thermosensitive recording material example 1. 
[0081] 

(Thermosensitive recording material example 3) 

The thermosensitive recording material example 3 of 
the present invention was obtained in the same manner as 
in the thermosensitive recording material example 1, 
except that 4- [N- (3- 

methylphenyl) carbamoylmethylthio] phenol (compound of No. 
3 in Table 1) was used instead of 4-[2-(N- 
phenylcarbamoyl) -1-propylthio] phenol used in the 
thermosensitive recording material example 1. 
[0082] 

(Thermosensitive recording material example 4) 

The thermosensitive recording material example 4 of 
the present invention was obtained using the compound of 
No. 10 in Table 1 as a color developer in the same manner 
as in the thermosensitive recording material examples 2 
and 3 . 

[0083] 

(Thermosensitive recording material example 5) 

The thermosensitive recording material example 5 of 
the present invention was obtained using the compound of 
No. 7 in Table 1 as a color developer in the same manner 
as in the thermosensitive recording material examples 2 
and 3 . 
[0084] 

(Thermosensitive recording material example 6) 

The mixtures of the following prescriptions were 
respectively pulverized by a magnetic ball mill for 2 
days to prepare the solution A, the solution B and the 
solution C which were dispersed by pulverization. 
Solution A 

3- (N-methyl-N-cyclohexyl) amino-6-methyl-7- 
anilinof luoran 20 parts 

10% Aqueous solution of poly (vinyl alcohol) 

20 parts 



25 



Wa ter 60 parts 

Solution B 

Compound of No. 17 in Table 4 20 parts 

10% Aqueous solution of poly (vinyl alcohol) 

20 parts 

Water 60 parts 

Solution C 

Calcium carbonate 20 parts 

10% Aqueous solution of poly(vinyl alcohol) 

20 parts 

Water 120 parts 

Then, the solution A, the solution B and the 
solution C were mixed at a proportion of 1:3:3 to prepare 
a coating solution for forming the thermosensitive 
coloring layer, and it was coated on the surface of a 
high quality paper (basis weight: 60 g/m 2 ) so that a dry 
solid content is 7.5 g/m 2 , and dried to obtain the 
thermosensitive recording material example 6 (thermal 
recording paper) . 
[0085] 

(Thermosensitive recording material example 7) 

The thermosensitive recording material example 7 of 
the present invention was obtained in the same manner as 
in the thermosensitive recording material example 6, 
except that the compound of No. 18 in Table 4 was used 
instead of the compound of No. 17 in Table 4 used in the 
thermosensitive recording material example 6. 
[0086] 

(Thermosensitive recording material example 8) 

The thermosensitive recording material example 8 of 
the present invention was obtained in the same manner as 
in the thermosensitive recording material example 6, 
except that the compound of No. 19 in Table 4 was used 
instead of the compound of No. 17 in Table 4 used in the 
thermosensitive recording material example 6. 
[0087] 

(Thermosensitive recording material example 9) 

The thermosensitive recording material example 9 of 
the present invention was obtained in the same manner as 
in the thermosensitive recording material example 6, 
except that the compound of No. 22 in Table 5 was used 
instead of the compound of No. 17 in Table 4 used in the 
thermosensitive recording material example 6. 
[0088] 

(Comparative example 1) 

A thermal recording paper for comparison was 
obtained in the same manner as in the thermosensitive 
recording material example 1, except that benzyl 4- 
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hydroxybenzoate was used instead of 4-[2-(N- 
phenylcarbamoyl) -1-propylthio] phenol used in the 
thermosensitive recording material example 1. 
[0089] 

(Comparative example 2) 

A thermal recording paper for comparison was 
obtained in the same manner as in the thermosensitive 
recording material example 6, except that benzyl 4- 
hydroxybenzoate was used instead of the compound of No. 
17 in Table 4 used in the thermosensitive recording 
material example 6. 
[0090] 

(Test example 1) 

The quality and performance test of the thermal 
recording papers of the thermosensitive recording 
materials 1 to 5 of the present invention which were thus 
obtained and the thermal recording paper for comparison 
was carried out. The results are shown in Table 7. 
Further, the measurement methods of the test items 
indicated are as follow. 

(1) Texture coloring: The coloring density of the 
thermosensitive recording material was measured by a 
Macbeth densitometer. 

(2) Coloring test: The coloring density obtained by . 
pressuring the thermosensitive recording material 

(thermal recording paper) at 120°C and 130°C for 2 seconds 
and one atm using a thermal gradient tester (manufactured 
by TOYO SEIKI SEISAKUSYO Co., Ltd.) was measured by a- 
Macbeth densitometer. 

(3) Test of stability in lapse of time: After leaving 
alone at room temperature for one week the 
thermosensitive recording material which was colored in 
the coloring test at 130°C, the presence or absence of 
white powder precipitating phenomenon was visually 
judged. 

(4) Water resistance test: The thermosensitive recording 
material which was colored at 130°C was immersed in city 
water for 24 hours, the coloring density before and after 
the test was measured by a Macbeth densitometer, and a 
proportion of the density after test to the density 
before test was shown by per cent. 

[0091] 
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